[Determination of a position of a functional pore in the tobacco pollen].
Pollen hydration and germination on the "wet" stigma of Nicotiana tabacum L. were studied by SEM and TEM to reveal the role of the stigma in selecting the germinative pore, and in establishing the axis of polarity in the pollen grain. Pollinated stigmas were fixed with glutaraldehyde or osmium tetroxide vapour, or processed with rapid freeze fixation and freeze substitution. Fixation was performed in 5, 15 or 30 min and 3.5 h after pollination. The tube easily emerged from either pore, this process not depending on the pollen grain orientation relative to the stigma. The orientation of pollen tubes remained random till their length becomes longer than the pollen grain diameter. The TEM analysis of ultrastructural changes in poral regions during pollen hydration and germination showed that the germinative pore was positioned just near the generative cell and vegetative nucleus. Within the first 5 min after pollination a new layer of the electron-lucent wall adjacent to the plasma membrane was formed in the region of a future germinative pore. Following 15 min, marked changes were revealed in the cytoplasm region, close to the germinative pore. Minute dictyosome vesicles were accumulated near the plasma membrane. Small mitochondria and short ER cisternae were distal to a zone of secretory vesicles. The data suggest that the axis of polarity in the germinating pollen grain is predetermined by a spatial organization of the vegetative cell.